In order to clarify the mechanism of the adverse effects of air-oxidized oil feeding, the effects of dietary soy bean oil on body weight gain, food consumption, fecal consistency and gastrointestinal functions were investigated inrats. Feeding of oxidized soy bean oil with a peroxide value above 350 produced significant reductions in body weight gain, food consumption and intestinal sucrase activity, and severe diarrhea. These adverse effects were prevented with the concurrent feeding of Gobo dietary fi ber and were rapidly eliminated within a day after switching to the diet containing the unoxidized soy bean oil. Furthermore, the remarkable release of sucrase from the small intestine was observed on perfusion of the jejunum with Ringer's bicarbonate solution containing the oxidized soy bean oil at the 1% level. These findings suggest that the adverse effects occurring after air-oxidized oil feeding are due to a disturbance of gastrointestinal functions, and raise the possibility that the primary cause might be solubilization or exfoliation of the brush border membrane.
Mechanisms

Summary
In order to clarify the mechanism of the adverse effects of air-oxidized oil feeding, the effects of dietary soy bean oil on body weight gain, food consumption, fecal consistency and gastrointestinal functions were investigated inrats. Feeding of oxidized soy bean oil with a peroxide value above 350 produced significant reductions in body weight gain, food consumption and intestinal sucrase activity, and severe diarrhea. These adverse effects were prevented with the concurrent feeding of Gobo dietary fi ber and were rapidly eliminated within a day after switching to the diet containing the unoxidized soy bean oil. Furthermore, the remarkable release of sucrase from the small intestine was observed on perfusion of the jejunum with Ringer's bicarbonate solution containing the oxidized soy bean oil at the 1% level. These findings suggest that the adverse effects occurring after air-oxidized oil feeding are due to a disturbance of gastrointestinal functions, and raise the possibility that the primary cause might be solubilization or exfoliation of the brush border membrane. Key Words oxidized soy bean oil, small intestine, sucrase, perfusion, dietary fiber Although it has been recognized that feeding of air-oxidized oil has adverse effects such as significant growth retardation and severe diarrhea (1, 2) , the me chanisms of the generation of these adverse effects have not been understood with any certainty. Ershoff and Marshall (3, 4) demonstrated that the addition to a diet of some non-ionic surface-active agents in massive quantity caused significant growth retardation and severe diarrhea, and that the concurrent feeding of dietary fi ber prevented the occurrence of the adverse effects due to these chemicals. We recently reported that the mechanism involved was geared to the exfoliating or solubilizing effects of these detergents on the brush-border membrane of the small intestine, and that dietary fiber prevented the adverse effects (5-9) . Since air-oxi -dized oil contains a large number of polar groups as compared with the unoxidized oil, it can to some extent dissolve in water and play a role as a surface-active agent. A preliminary observation in our laboratory showed that the adverse ef fects arising from air-oxidized oil feeding were ameliorated by the concurrent feed ing of dietary fiber. The present study was undertaken to investigate the mechanism of the generation of adverse effects caused by the oxidized oil feeding, from the following experimental observations: 1) the relationships among changes in body weight gain , food consumption, fecal consistency and intestinal sucrase activity in rats fed on diets containing air-oxidized soy bean oil and dietary fiber, and 2) the effect of air oxidized soy bean oil on the brush-border membrane in perfusion of the jejunum in vivo. 
RESULTS
AND DISCUSSION
Rats fed on the diets containing oxidized soy bean oil with POV of 490 to 580 had diarrhea and significant reductions of body weight gain and food consumption (Table 1) , but not the rats fed on the basal diet or on the diet containing slightly oxidized soy bean oil (POV 280). The relationship between POV of oxidized soy bean oil and the adverse effects in the present study corresponded with the results of Andrews et al. (1) . Feeding of the oxidized soy bean oil (POV 380) diet for 7days also brought about diarrhea and significant reductions of body weight gain and food consumption (Table 2 ). These adverse effects were eliminated within a day of switching to the basal diet. The rapid elimination of the adverse effects strongly suggested that the primary cause of the adverse effects brought on by the oxidized soy bean oil feeding was a disturbance in gastrointestinal function rather than in other functions.
Intestinal sucrase activity is known to be localized in the brush-border membrane of the small intestine and to play an important role in the terminal digestion and absorption of dietary sugar (18, 19) . Expressing intestinal sucrase activity as the activity per unit length of the small intestine was considered to be a more physiologically substantial measure of the total functional capacity than expressing it as specific activity (5, (20) (21) (22) . The sucrase activity has been adopted as a criterion for the expression of the representative integrity and function of the brush-border membrane (20) (21) (22) . The decreases of the sucrase activity accompany ing the adverse effects suggested that oxidized soy bean oil (POV 490) feeding disturbed gastrointestinal functions (Table 3) . Furthermore, these adverse effects were completely removed on the concurrent feeding of GDF at the 10% level. These fi ndings also suggested that the primary cause of the adverse effects brought on by oxidized soy bean oil feeding was a disturbance in gastrointestinal functions.
As shown in Table 4 , feeding of the oxidized soy bean oil (POV 380) diet, in which casein was replaced by an amino acid mixture, brought about adverse effects similar to those caused by feeding of the casein diet. The concurrent feeding of GDF at the 10% level with the oxidized soy bean oil diet entirely prevented the appearance of the adverse effects caused by feeding of the oxidized soy bean oil. Although there were significant differences in body weight gain and food con sumption between rats fed on the basal diet and rats fed on the oxidized soy bean oil diet supplemented with GDF, the differences were considered to be produced by those in the palatability of each of the diets, because diarrhea was not observed in all rats. According to these findings, it was confirmed that the primary cause of the adverse effects was independent of dietary protein digestion. The addition of GDF to the oxidized soy bean oil(POV 380) diet at the 2.5%, 5% or 10% levels averted diarrhea and reductions in body weight gain, food consumption and intestinal sucrase activity ( Table 5 ). The adverse effects due to feeding of the oxidized soy bean oil as well as those due to the non-ionic surface active agent diet (5) were ameliorated by a small amount of GDF added to the diets. Although there were no statistically significant differences in thiobarbituric acid reactant levels in blood plasma among the five groups, plasma tocopherol con centration in rats fed the oxidized soy bean oil was significantly lower than that in rats fed the unoxidized soy bean oil. The decrease of plasma tocopherol con centration was remarkably prevented to a large extent by the addition of GDF to the oxidized soy bean oil diet. Several investigators (1, 23, 24) have reported that peroxidized oil is little absorbed directly from the lumen of the intestine. Experimental observations in our laboratory demonstrated that plasma tocopherol and vitamin A concentrations in rats fed on a diet containing Tween 20 at the 10% level were markedly decreased. These reductions were considered to be caused by malabsorption of these nutrients from the small intestine of rats fed on the diet containing Tween 20. In the present study, the reduction of plasma tocopherol concentration in rats fed the oxidized soy bean oil is suggested as being caused by malabsorption due to a disturbance in gastrointestinal functions. In a preliminary experiment, the addition of oxidized soy bean oil (POV 380) at the 0.25, 0.5 or 1% level to the incubation medium for the determination of sucrase activity did not affect the enzyme activity. As shown in Fig. 1 , however, the release of sucrase in NaTC-RBS perfusion proceeded at a constant rate for 90min, and the rate of release was similar to that in the second 30-min RBS perfusion. These fi ndings suggested that 0.05% NaTC added to RBS was suitable as an emulsifying agent for soy bean oil in perfusion of the jejunum. The perfusion of oxidized soy bean oil (POV 380) at the 1% level in NaTC-RBS greatly increased the release of sucrase, which was about 3 times that in NaTC-RBS perfusion for 90min after the beginning of perfusion. On the other hand, the release of sucrase in NaTC-RBS perfusion medium containing unoxidized soy bean oil at the 1% level kept a constant, which was similar to those levels in the second 30-min RBS perfusion and in the NaTC-RBS perfusion. The increased release of sucrase due to the oxidized soy bean oil perfusion corresponded to that due to the Tween 20 or 60 perfusion observed in the previous study (8) , indicating the oxidized soy bean oil solubilized or exfoliated the brush-border membrane of the small intestine. The suggestion that the mechanism of production of the adverse effects caused by oxidized soy bean oil feeding was similar to that on Tween 20 or 60 feeding (5) (6) (7) (8) , was supported by the experimental results obtained from the present study. The latter demonstrated that the mechanism of generation of the adverse effects arising from oxidized soy bean oil feeding was geared to a disturbance in gastrointestinal functions, suggesting the possibility that the primary cause was solubilizing or exfoliating effects of oxidized soy bean oil on the brush-border membrane of the small intestine.
